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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 



Amendment Entry 

1 . The amendments filed July 31 , 2001 and September 28, 2001 have been 
entered. Claims 1-18 are under consideration in this Office Action. 



2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the nnanner and process of 
making and using it, in such full, dear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-10 and 17 are rejected under 35 U.S.C. 112, first paragraph, because 

the specification, while being enabling for a bacterium which incorporates the 

construction of an inactive IpxA gene in N. meningitidis wherein a hybrid gene 

incorporating the Epr1/Epr2 and Npr1/Npr2, results in the hybrid IpxA, or the 

construction of an IpxA knockout mutant using a IpxD-fabZ-lpxA insert, does not 



Specification 



Claim Rejections - 35 USC §112 
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reasonably provide enablement for a gram-negative mutant capable of outer membrane 
protein formation and lacks endotoxic lipopolysaccharide (LPS) and is free of LPS. The 
specification does not enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to make or use the invention commensurate in scope 
with these claims. 

The specification teaches that the specific the construction of an inactive IpxA 
gene in N.meningitids or the construction of an IpxA knockout mutant using an IpxD- 
fabZ-lpxA insert in N. meningitidis. See the specification at pages 6-9 lines 35-9, wherein 
the specification discloses the specific mutated genes and their incorporation. There is 
no teaching within the specification of any other mutations capable of creating a 
bacterium that is viable, lacks endotoxic LPS and is free of LPS. The specification fails 
to teach examples of any other mutant bacterium that meet the limitations of the claims. 
The specification appears to make the conclusion that any gram-negative bacteria can 
be used without any substantiating evidence. Therefore, the claims are only enabled for 
inactive IpxA gene wherein a hybrid gene incorporating the Epr1/Epr2 and Npr1/Npr2, 
resulting in the hybrid IpxA, or the construction of an IpxA knockout mutant using an 
IpxD-fabZ-lpxA insert in N. meningitidis. 

Applicants have provided no guidance to enable one of ordinary skill in the art 
how to make, without undue experimentation, a gram-negative bacterial mutant capable 
of outer membrane protein formation which lacks endotoxic LPS and is free of LPS and 
the nature and extent of the changes that can be made. Given the lack of guidance 
contained in the specification and the unpredictability for making a gram-negative 
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mutant capable of outer membrane protein formation that lacks endotoxic LPS and is 
free of LPS, one of skill in the art could not make or use the broad claimed invention 
without undue experimentation. 

Furthermore, the specification fails to provide an enabling disclosure for the use 
of any gram-negative mutant of a mucosal bacterium meets the limitations recited in the 
claims. Applicants' have provided no guidance to enable one of ordinary skill in the art 
as to how determine, without undue experimentation, other mutant of mucosal 
bacterium that are viable, form OMP, lack endotoxic LPS and free of LPS. There is no 
requirement for the use of only the in N. meningitidis mutant bacterium comprising the 
hybrid IpxA gene. Given the lack of guidance contained in the specification and the 
unpredictability for determining an acceptable gram-negative bacterium, one skilled in 
the art could not make or use the broadly claimed invention without undue 
experimentation. 

4. Claims 1-10 and 17 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. 

The claims are drawn to a gram-negative mutant of mucosal bacterium, 
comprising a mutation such that it is viable, is capable of OMP formation and lacks 
endotoxic LPS and is free of LPS. However the instant specification does not provide 
for any gram-negative mutant of mucosal bacterium, comprising any mutation such that 
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it is viable, is capable of OMP formation and lacks endotoxic LPS and is free of LPS. 
The written description, in this case, only sets a gram negative bacteria that 
incorporates the construction of an inactive IpxA gene in N. meningitidis wherein a hybrid 
gene incorporating the Epr1/Epr2 and Npr1/Npr2, results in the hybrid IpxA, or the 
construction of an IpxA knockout mutant using a IpxD-fabZ-lpxA insert in N. meningitidis; 
and therefore the written description is not commensurate in scope with the claims 
drawn to any gram-negative mutant of mucosal bacterium, comprising any mutation 
such that it is viable, is capable of OMP formation and lacks endotoxic LPS and is free 
of LPS. 

Vas-Cath Inc. V. Mahurkar, 19 USPQ2d 1111, clearly states that "applicant must 
convey with reasonable clarity to those skilled in the art that, as of the filing date sought, 
he or she was in possession of the invention. The invention is, for purposes of the 
'written description' inquiry, whatever is now claimed." (See page 1117). The 
specification does not "clearly allow persons of ordinary skill in the art to recognize that 
[he or she] invented what is claimed." (See Vas-Cath at page 1116). Applicant is 
reminded that Vas-Cath makes clear that the written description provision of 35 USC 
1 1 2 is severable from its enablement provision (see page 115). 

Thus, the structure of the gram-negative mucosal bacterium is not defined. With 
the exception of bacteria that incorporates the construction of an inactive IpxA gene in 
N. meningitidis, or the construction of an IpxA knockout mutant using a IpxD-fabZ-lpxA 
insert in N. meningitidis, the skilled artisan cannot envision the detailed structure of the 
encompassed bacterium, and therefore conception is not achieved until reduction to 
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practice has occurred, regardless of the complexity or simplicity of the method of 
producing LPS-free OMR comprising culturing a mutant bacterium. Adequate written 
description requires more than a mere statement that it is part of the invention and a 
reference to a potential method of isolating it. The bacterium itself, along with the 
recited mutations is required. 

Furthermore, In The Reagents of the University of California v. Eli Lilly {43 
USPQ2d 1398-1412), the court held that a generic statement which defines a genus by 
only their functional activity does not provide an adequate written description of the 
genus. The court indicated that while Applicants are not required to disclose every 
species encompassed by a genus, the description of a genus is achieved by the 
recitation of a representative number of examples, falling within the scope of the 
claimed genus. At section B(1 ), the court states that an adequate written description 
requires a precise definition, such as by structure, formula, chemical name, or physical 
properties, not a mere wish or plan for obtaining the claimed chemical invention. 

The art is replete with examples of mutated mucosal bacterium which are either 
not viable, or retain minimal amounts of lipid A, see the instant specification at page 2 
lines 5-20. Thus a precise description of mutation that creates a viable bacterium that is 
free of LPS is necessary. However, no disclosure, beyond the mention of an inactive 
IpxA gene in N, meningitidis as or an IpxA knockout mutant in meningitidis is made in 
the specification, as described in examples 1 and 2. This is insufficient to support the 
generic claims of a gram-negative mutant of mucosal bacterium, comprising a mutation 
such that it is viable, is capable of OMP formation and lacks endotoxic LPS and is free 
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of LPS as provided by the Interim Written Description Guildlines published in the June 
15, 1998 Federal Register at Volume 63, Number 1 14, pages 32639-32645. 

Therefore only an inactive IpxA gene in N, meningitidis as or an IpxA knockout 
mutant in N, meningitidis is made in the specification, as described in examples 1 and 2 
of the specification, but not the full breadth of the claims meets the written description 
provision of 35 USC 112, first paragraph. 

5. Claims 11-12 and 14-16 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. Claims 11-12 and 14-16 are directed to 
vaccines comprising a gram-negative mucosal bacterium as the active component and 
a pharmaceutically acceptable carrier. 

The instant specification fails to provide any experiments that show that such 
vaccines would be effective in protecting a human or other animal against each and 
every single gram-negative mucosal bacterial infection. The term "vaccine" 
encompasses the ability of the specific antigen to induce protective immunity to a gram- 
negative infection or disease induction. The vaccine art is highly unpredictable and the 
instant specification fails to provide any information that the recited gattenuated live or 
whole cell vaccine would provide any immunity to any type of patient against any type of 
gram-negative bacterial infection. There are no immunological experiments provided to 
demonstrate that the claimed vaccines are capable of mounting an effective immune 
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response and more importantly, there are no challenge experiments to demonstrate that 
an animal immunized with the any type of bacterium would be protected from any gram- 
negative bacterial infection. There is no teaching of generating non-reverting mutations 
or of a low reversion rate for the mutated bacterium used in a live vaccine. 

There are no protocols provided which demonstrate which bacterium would be 
effective in immunization, nor are their protocols detailing the amount of bacterium 
needed to mount a sufficient immune response. There is no teaching as to what the 
most effective route of administration for the claimed vaccines. There is merely a 
general outline of vaccines that do not apply directly to the instant invention. It is 
unclear that one of skill in the art could follow these general guidelines and achieve 
immunization against a gram-negative bacterium. The specification does not provide 
substantive evidence that the claimed vaccines are capable of inducing protective 
immunity against every single type of gram-negative bacterial infection and/or disease. 
This demonstration is required for the skilled artisan to be able to use the claimed 
vaccines for their intended purpose of preventing any gram-negative infections. Without 
this demonstration, the skilled artisan would not be able to reasonably predict the 
outcome of the administration of the claimed attenuated live or whole-cell vaccines, i.e. 
would not be able to accurately predict if protective immunity has been induced against 
every single type of gram-negative mucosal bacterium. 

The ability to reasonably predict the capacity of a single bacterial immunogen to 
induce protective immunity from in vitro antibody reactivity studies is problematic. Ellis 
exemplifies this problem in the recitation that "the key to the problem (of vaccine 
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development) is the identification of the protein component of a virus or microbial 
pathogen that itself can elicit the production of protective antibodies" (page 572, second 
full paragraph). Unfortunately, the art is replete with instances where even well 
characterized antigens that induce an in vitro neutralizing antibody response fail to elicit 
in vivo protective immunity. See Boslego et al. wherein a single gonococcal pillin 
protein fails to elicit protective immunity even though a high level of serum antibody 
response is induced (page 212, bottom of column 2). Accordingly, the art indicates that 
it would require undue experimentation to formulate and use a successful attenuated 
live or whole cell vaccine without the prior demonstration of vaccine efficacy. 

The specification fails to teach the identity an attenuated live or whole cell 
vaccine with the claimed characteristics. Furthermore, the specification fails to 
adequately disclose a description of the claimed vaccines, thus a skilled artisan would 
be required to de novo locate, identify and characterize the claimed vaccines with the 
recited abilities. Accordingly, this would require undue experimentation given the fact 
that the specification is completely lacking in teachings as to attenuated live or whole 
cell vaccines with the broadly claimed protection characteristics. Thus, the art indicates 
that it would require undue experimentation to formulate and use a successful 
attenuated live or whole cell vaccine without the prior demonstration of vaccine efficacy. 

6. Claim 13 is rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
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and/or use the invention. Claim 13 is directed to an OMP vaccine comprising a gram- 
negative mucosal bacterium as the active component and a pharmaceutically 
acceptable carrier. 

The instant specification fails to provide any experiments that show that an outer 
membrane protein vaccine would be effective in protecting a human or other animal 
against each and every single gram-negative mucosal bacterial infection. The vaccine 
art is highly unpredictable and the instant specification fails to provide any information 
that the recited gram-negative mutant bacterium would provide protective immunity to 
any patient against any type of gram-negative bacterial infection. There are no 
immunological experiments provided to demonstrate that the claimed OMP vaccine 
capable of mounting an effective immune response against Bordetella. More 
importantly, there are no challenge experiments to demonstrate that an animal 
immunized with an OMP vaccine would be protected from each and every type of gram- 
negative bacterial infection. 

There are no protocols provided which demonstrate that the OMP vaccine would 
be effective in immunization, nor are their protocols detailing the amount of bacterium 
needed to mount a sufficient immune response. There is no teaching as to what the 
most effective route of administration for the claimed OMP vaccine. There is merely a 
general outline of vaccines that do not apply directly to the instant invention. It is 
unclear that one of skill in the art could follow these general guidelines and achieve 
immunization against a gram-negative bacterium using the OMP vaccine. The 
specification does not provide substantive evidence that the claimed OMP vaccine is 
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capable of inducing protective immunity against every single type of gram-negative 
bacterial infection and/or disease. This demonstration is required for the skilled artisan 
to be able to use the claimed OMP vaccine for the intended purpose of preventing any 
gram-negative infections. Without this demonstration, the skilled artisan would not be 
able to reasonably predict the outcome of the administration of the claimed OMP 
vaccine, i.e. would not be able to accurately predict if protective immunity has been 
induced against every single type of gram-negative mucosal bacterium. 

The ability to reasonably predict the capacity of a single bacterial immunogen to 
induce protective immunity from in vitro antibody reactivity studies is problematic. 
Unfortunately, the art is replete with instances where even well characterized antigens 
that induce an in vitro neutralizing antibody response fail to elicit in vivo protective 
immunity. For example, there are no working examples of an OMP vaccine against 
Bordetella. Furthermore, the Verheul et al., (1993. Microbio. Rev.) teach that the 
removal of LPS may result in a vaccine that is unable to induce protective antibodies 
when administered as a meningococcal LPS OMP vaccine (page 40; See detoxified 
LPS outer membrane protein vaccines). 

Accordingly, the art indicates that it would require undue experimentation to 
formulate and use a successful vaccine without the prior demonstration of vaccine 
efficacy. The specification fails to teach the identity a OMP vaccine with the claimed 
characteristics. Furthermore, the specification fails to provide an adequate teaching of 
the OMP vaccine, thus a skilled artisan would be required to de novo locate, identify 
and characterize the claimed OMP vaccine with the claimed abilities. Accordingly, this 
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would require undue experimentation given the fact tliat the specification is completely 
lacking in teachings as to OMP vaccines with the broadly claimed protection 
characteristics. Thus, the art indicates that it would require undue experimentation to 
formulate and use a successful OMP vaccine without the prior demonstration of vaccine 
efficacy. 



7. Claims 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Acronyms in claims 1 and 18 like OMP must be 
spelled out when used for the first time in a chain of claims. 

8. Claims 3-6 recite the limitation " comprising diplococci, N. gonorrhoeae, 

N. meningitidis, or Bordetella pertusssis" in the respective claims. There is insufficient 
antecedent basis for this limitation in the claim. 

9. Claims 3-6 are drawn to "bacterium being selected from the group comprising...," 
however no group is recited. In each claim there is no group, rather a single type of 
bacterium. Thus, it is unclear what the selection is being made in view of the recitation 
of only one type of bacterium. Thus, the claims are vague and indefinite. 
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10. Regarding claims 4-6, the phrase "e.g." renders the claim indefinite because it is 
unclear whether the limitation(s) following the phrase are part of the claimed invention. 
See MPEP§ 2173.05(d). 

1 1 . Regarding claims 16-17, the phrase "per se" renders the claim indefinite because 
it is unclear whether the limitation(s) following the phrase are part of the claimed 
invention. See MPEP § 2173.05(d). 

12. Claims 16-17 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01. The omitted steps are: The specification teaches the 
construction of an inactive IpxA wherein a hybrid gene of IpxA was transformed into 

N. meningitidis H44/76 or the construction of an IpxA knockout mutant using the IpxD- 
fabZ-lpxA inserted in N. meningitidis. However, the method of producing the LPS-free 
OMP or vaccine does not incorporate any of the necessary steps. Thus, the claims are 



35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

13. Claim 18 is rejected under 35 U.S.C. 101 because the claim is drawn to an outer 
membrane protein (OMP) that is free of LPS whereby the claim is a product of nature. 



rejected. 



Claim Rejections - 35 USC § 101 
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Claim 18 does not require that the OMP be isolated. Insertion of the terms "isolate or 
purify" would obviate this rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

14. Claims 1 , 3 and 5-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Servos et al. Servos et al., teach cloning and expression of genes encoding lipid A 
biosynthesis from Haemophilus influenzae type b. Lipopolysaccharide (LPS) is a major 
and integral component of the outer membrane of all gram-negative bacteria (page 
137). The toxic domain is congruent with lipid A and the lipid A remains relatively 
constant between different bacterial genera (page 137). Lipid A biosynthetic genes in 
super operon include IpxA, IpxB and IpxD (page 138). The IpxA gene product catalyses 
the first step in lipid A biosynthesis; IpxC encodes a product involved in the second step; 
IpxD encodes a product for the third step; and IpxB encodes lipid A disaccharide which 
is a intermediate in the pathway to form lipid A (page 138). The authors disclosed 
genetic manipulation of lipid A biosynthesis and show that lipid A biosynthetic genes 
may substitute for each other between different bacteria (page 138). The authors also 
suggest the lipid A manipulation provides a means to genetically alter the toxicity of 
gram-negative bacteria. The authors teach complementation of IpxA and IpxB 
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mutations in E.co// using pHFIpxI. The strains had nnutations in IpxA and IpxB causing 
the mutants to be unable to synthesize lipid A. The authors teach that Ipx genes can be 
functionally interchanged between different bacterial genera. The authors extended their 
work to further attempt to clone IpxA from Neisseria meningitidis (page 140). 

The vaccine compositions recited in claims 11-13 and 15-16 are obvious over the 
prior art references because the structure produced by the combination of the prior art 
references as stated below would be identical to the structure of the composition recited 
in the instant claims. The term "vaccine" is an intended use only. A recitation of the 
intended use of the claimed invention must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claims. The method of making the vaccine recited in 
claim 16 would have also been obvious on the teachings disclosed above because in a 
claim drawn to a process of making, intended use must result in manipulative 
differences as compared to the prior art. See In re Casey, 152 USPQ 235 (CCPA 1967) 
And In re Otto, 136 USPQ 458, 459 (CCPA 1963). No structural differences are recited 
in the vaccine compositions instantly claimed which would distinguish them from the 
prior art. 

Therefore, Servos et a!., disclose a gram-negative mucosal bacterium, 
comprising a mutation that is viable, capable of outer membrane protein formation, 
lacks endotoxic LPS, i.e., deficient lipid A synthesis and is free of LPS because the 
bacterial mutant came no longer synthesis the all components of LPS, including lipid A. 
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20. Claim 18 is rejected under 35 U.S.C. 102(b) as being anticipated by Weinberg et 
al. Weinberg et al., teach porins (outer membrane proteins) when extracted by sodium 
dodecyl sulfacte-EDTA methods from cell walls were free of Lipopolysaccharide (LPS) 
as determined by Limulus amebocyte lysate assay (abstract). Table 1 shows the 
Limulus amebocyte lysate clotting assay. The assay determined that there was no LPS 
in the porin preparation (page 221). 

Therefore, Weinberg et al., teach an outer membrane proteins that is free of LPS. 

Prior Art 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Dougan et al., (US Patent 5,527,529) teach vaccines comprising 
attenuated Salmonella bacteria, methods of production, and pharmaceutical 
compositions. Jennings et al., teach cloning and molecular analysis of the Isil gene of 
N. meningitidis which is involved in LPS biosynthesis. Rick et al., teach lipid A mutants 
of Salmonella typhimurium. Vurio et al., teach comparison of the phenotypes of the IpxA 
and IpxD mutants of E.coli. 

22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ja-Na A Mines whose telephone number is 
703-305-0487. The examiner can normally be reached on Monday-Thursday and 
alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynette Smith can be reached on 703-308-3909. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-4242 
for regular communications and 703-308-4242 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is 

703-308-0196. 

Ja-Na Hines'^^ 
March 25, 2002 
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